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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent high frequency 
characteristics from deteriorating by decreasing the gap 
between a device and a substrate and to increase the 
degree of freedom in the surface mounting density and 
patterning of a surface layer through a multilayer 
structure. 

SOLUTION: The microwave circuit board comprises a 
multilayer circuit board formed by laminating multiple 
high thermal conductive substrate layers 1A, 1B, 1C, 1D 
and multiple conductor circuit layers 10a, 10b, 10c 
alternately, a semiconductor device 4 provided on the 
surface of the multilayer circuit board, a cavity 5A for 
receiving the semiconductor device 4 having a depth 
equivalent to the thickness of the semiconductor device 
4 and subjected to metallization on the surface, power supply patterns 1 2a, 12b for the 
semiconductor device 4 provided in the multilayer circuit board, first through holes 14 for 
connecting the cavity 5A electrically with a ground plane 20 provided on the rear surface of 
the multilayer circuit board, and second through holes 21 for connecting the uppermost layer 
of the conductor circuit layer around the cavity 5A electrically with the ground plane 20. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the conductor of a multilayer high temperature conduction substrate layer and a multilayer — a 
circuitry layer with the multilayered circuit board constituted by carrying out a laminating by turns RF 
pattern prepared in the front- face side of this multilayered circuit board, and said conductor ~ with the 
grand pattern of said RF pattern by the maximum upper layer of a circuitry layer The semiconductor 
device connected to said RF pattern, and the cavity by which metallizing is given to the front face of 
owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and said semiconductor device is 
installed in it in the depth equivalent to the thickness of this semiconductor device, the pattern prepared 
in the front- face side of said multilayered circuit board, and said conductor — it consisting of a through 
hole which connects a circuitry layer and these electrically, and with the pattern for power sources of 
said semiconductor device by which interior is carried out into said multilayered circuit board The 1st 
through hole which is prepared between said cavities and ground planes established in the rear-face side 
of said multilayered circuit board, and connects electrically the metallizing side and said ground plane of 
said cavity, respectively, [ two or more ] More than one are prepared between the top layer of a circuitry 
layer, and the ground plane of said multilayered circuit board in said cavity periphery, said conductor in 
said cavity periphery — said conductor — the microwave circuit board characterized by having the 2nd 
through hole which connects electrically the top layer and said ground plane of a circuitry layer, 
respectively. 

[Claim 2] The microwave circuit board according to claim 1 characterized by having made the top layer 
of said high temperature conduction substrate layer into height equivalent to said semiconductor device, 
and making the grand side of said semiconductor device the same as that of the grand pattern side of 
said RF pattern. 

[Claim 3] the conductor of a multilayer high temperature conduction substrate layer and a multilayer — a 
circuitry layer with the multilayered circuit board constituted by carrying out a laminating by turns RF 
pattern prepared in the front-face side of this multilayered circuit board, and said conductor — with the 
grand pattern of said RF pattern by the maximum upper layer of a circuitry layer Have the depth 
equivalent to the thickness of the semiconductor device connected to said RF pattern, and this 
semiconductor device, and said semiconductor device is installed. The cavity which makes the grand 
side of said semiconductor device the same as that of the grand pattern side of said RF pattern, the 
pattern prepared in the front- face side of said multilayered circuit board, and said conductor — it 
consisting of a through hole which connects a circuitry layer and these electrically, and with the pattern 
for power sources of said semiconductor device by which interior is carried out into said multilayered 
circuit board said conductor — the 1st independent pattern which is the top layer of a circuitry layer and 
constitutes the grand side of said semiconductor device — the lower layer direct conductor of said top 
layer — the 2nd independent pattern which is a circuitry layer and was prepared directly under said 1st 
independent pattern — The microwave circuit board characterized by having the parallel plate capacitor 
formed in the list of said high temperature conduction substrate layer pinched by these [ 1st ] and the 
2nd independent pattern. 
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[Claim 4] Said high temperature conduction substrate layer is the microwave circuit board according to 
claim 1 to 3 characterized by considering as alumimium nitride. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the microwave circuit board which used the thermally 

conductive high member as a substrate. 

[0002] 

[Description of the Prior Art] It explains referring to drawing 1 1 , drawing 12 , and drawing 13 about the 
conventional microwave circuit board. Drawing 1 1 is the perspective view showing the cross section of 
the mounting condition of the conventional microwave circuit board. 

[0003] In drawing 11. , 1 is an alumina (ceramic) substrate, 2 is a microstrip line, and it is the track 
(pattern for device power sources) which supplies a power source or a control signal required in order 
that the track (RF pattern) which transmits a high frequency signal, and 3 may operate the 
semiconductor device mentioned later. Moreover, the semiconductor device with which 4 was mounted, 
and 5 are the penetration cavities for the heat sink member installation for semiconductor device heat 
dissipation. In the case of the semiconductor device 4 of high power, since alumina conductivity is bad, 
it has joined to the heat sink member 6 for device heat dissipation with solder etc. 
[0004] Moreover, the ground-plane pattern with which 7 was given to the rear face of a substrate 1, and 
8 are the heat sink members for substrate heat dissipation joined in order to cool the substrate 1 whole. 
In addition, it has joined to the heat sink member for substrate heat dissipation, or the above-mentioned 
heat sink member 6 for device heat dissipation also has the case of the same member of one. 9 is the 
wire or ribbon which connects a semiconductor device 4, a microstrip line 2, or the pattern 3 for device 
power sources. 

[0005] As shown in drawing 11 , the conventional microwave circuit board has given the microstrip line 
2, the pattern 3 for device power sources, and the chip component mounting pattern (not shown) by the 
conductor layer on the alumina substrate 1 . Moreover, the penetration cavity 5 for attachment of a 
semiconductor device 4 is formed, the heat sink member 6 for device heat dissipation is attached into it, 
it joins to this heat sink member 6 for device heat dissipation with solder etc., and a semiconductor 
device 4 is attached in the alumina substrate 1 . Furthermore, this semiconductor device 4 is connected 
with the microstrip line 2 grade by wire bonding or ribbon bonding. 

[0006] Drawing 12 is the perspective view showing the cross section of the mounting condition of other 
conventional microwave circuit boards, the alumina substrate with which the laminating of la- Id, and 
10a- 10c was carried out by turns in this drawing, and a conductor — a circuitry layer — it is — a 
conductor — circuitry layer 10a is a pattern used as RF ground plane. The surface pattern with which 1 1 
supplies the power source, control signal, etc. of a semiconductor device 4 to a lower layer, and 12 are 
the patterns of the surface for supplying the power source, control signal, etc. from a lower layer to a 
device. 13 is the ground plane by which whole surface metallizing was carried out. 
[0007] moreover, a through hole for 14 to connect electrically RF grand side 10a and a ground plane 13 
and the conductor with which 15 was given to each class — it is a through hole for connecting circuitry 
layers 10a- 10c and a surface pattern, and exchanging a power source and a control signal. 
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[0008] as shown in drawing 12 , in order for other conventional microwave circuit boards to raise 
packaging density and to make it a miniaturization further — the alumina substrates la- Id and a 
conductor — the laminating of the circuitry layers 10a- 10c is carried out by turns, and it considers as 
multilayer structure. 

[0009] A surface layer is supplied through a through hole 15 from the pattern to which the patterns 1 1 
and 12 and chip component mounting pattern (not shown) which exchange a microstrip line 2, a lower 
layer, a power source, a control signal, etc. on the front face of alumina substrate la which is the first 
pass were given to, and the power source or control signal of semiconductor device 4 grade was given at 
the lower layer. Moreover, the penetration cavity 5 for attachment of a semiconductor device 4 is 
formed, the heat sink member 6 for device heat dissipation is attached into it, it joins to this heat sink 
member 6 for device heat dissipation with solder etc., and a semiconductor device 4 is attached in a 
multilayer substrate. Furthermore, this semiconductor device 4 is connected with the microstrip line 2 
grade by wire bonding or ribbon bonding. 

[0010] Drawing 13 (a) and (b) are the easy circuit diagrams and block diagrams of FET of a source drive 
method. In this drawing (b), the penetration cavity (through hole) by which 1 was given to the alumina 
(ceramic) substrate and 5 was given to the device installation location, and 6 are a heat sink member for 
device heat dissipation, and the semiconductor device of high power high frequency to which a ribbon 
wire and 16 were connected to the chip 16 with the chip (capacitor), and 17 was connected [ 8 ] for the 
heat sink member for substrate heat dissipation, and 9 with solder etc. 

[001 1] It is effective when the breakdown voltage of FET which the electrical potential difference 
between the gate-sources is controlled, and FET is operated, and is used by adding a capacitor to the 
source is low, as shown in this drawing (a). A chip capacitor 16 is connected to the source (gland) side 
of FET, and the circuit consists of mounting. 
[0012] 

[Problem(s) to be Solved by the Invention] In the conventional microwave circuit board which was 
mentioned above, there was a trouble that it was difficult to attain lightweight-izing and a 
miniaturization by existence of the heat sink member 6 for device heat dissipation and the heat sink 
member 8 for substrate heat dissipation. 

[0013] Moreover, in the conventional microwave circuit board, since the semiconductor device 4 of high 
power high frequency was arranged with the heat sink member 6 for device heat dissipation at the 
penetration cavity 5, big BAYAPPU was produced in the substrate ground plane and the device ground 
plane, and there was a trouble that the property of the semiconductor device of high power high 
frequency deteriorated. 

[0014] Moreover, also in other conventional microwave circuit boards using a multilayer- structure 
substrate, since the penetration cavity 5 existed, there was a trouble that lower layer pattern arrangement 
and configuration received a limit. 

[0015] Furthermore, in order to join the capacitors 16, such as a chip, to an FET source side, to realize to 
it, in order to give one of the drive methods of power devices, such as FET, and a source drive, and to 
radiate heat through a chip, there was a trouble on heat dissipation or reinforcement. 
[0016] This invention aims at obtaining the microwave circuit board which was made in order to solve 
the above troubles, lightweight[ small and ]-izes the mounting substrate of a microwave circuit, raises 
surface packaging density and the degree of freedom of pattern manufacture of RF matching circuit 
according to multilayer structure further, simplifies arrangement of a lower layer pattern, and lessens 
degradation of a RF object property, and can constitute the source drive method of power devices, such 
as FET, using the dielectric constant of a high-temperature conduction substrate. 
[0017] 

[Means for Solving the Problem] The microwave circuit board concerning invention of claim 1 the 
conductor of a multilayer high temperature conduction substrate layer and a multilayer — a circuitry 
layer with the multilayered circuit board constituted by carrying out a laminating by turns RF pattern 
prepared in the front-face side of this multilayered circuit board, and said conductor — with the grand 
pattern of said RF pattern by the maximum upper layer of a circuitry layer The semiconductor device 
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connected to said RF pattern, and the cavity by which metallizing is given to the front face of owner 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and said semiconductor device is installed in 
it in the depth equivalent to the thickness of this semiconductor device, the pattern prepared in the front- 
face side of said multilayered circuit board, and said conductor — it consisting of a through hole which 
connects a circuitry layer and these electrically, and with the pattern for power sources of said 
semiconductor device by which interior is carried out into said multilayered circuit board The 1st 
through hole which is prepared between said cavities and ground planes established in the rear-face side 
of said multilayered circuit board, and connects electrically the metallizing side and said ground plane of 
said cavity, respectively, [ two or more ] said conductor in said cavity periphery — more than one are 
prepared between the top layer of a circuitry layer, and the ground plane of said multilayered circuit 
board in said cavity periphery — having — said conductor — it has the 2nd through hole which connects 
electrically the top layer and said ground plane of a circuitry layer, respectively. 
[0018] Moreover, the microwave circuit board concerning invention of claim 2 makes the top layer of 
said high temperature conduction substrate layer height equivalent to said semiconductor device, and 
makes the grand side of said semiconductor device the same as that of the grand pattern side of said RF 
pattern. 

[0019] Moreover, the microwave circuit board concerning invention of claim 3 the conductor of a 
multilayer high temperature conduction substrate layer and a multilayer — a circuitry layer with the 
multilayered circuit board constituted by carrying out a laminating by turns RF pattern prepared in the 
front-face side of this multilayered circuit board, and said conductor — with the grand pattern of said RF 
pattern by the maximum upper layer of a circuitry layer Have the depth equivalent to the thickness of the 
semiconductor device connected to said RF pattern, and this semiconductor device, and said 
semiconductor device is installed. The cavity which makes the grand side of said semiconductor device 
the same as that of the grand pattern side of said RF pattern, the pattern prepared in the front-face side of 
said multilayered circuit board, and said conductor — it consisting of a through hole which connects a 
circuitry layer and these electrically, and with the pattern for power sources of said semiconductor 
device by which interior is carried out into said multilayered circuit board said conductor ~ the 1st 
independent pattern which is the top layer of a circuitry layer and constitutes the grand side of said 
semiconductor device — the lower layer direct conductor of said top layer — it has the parallel plate 
capacitor formed in the 2nd independent pattern which is a circuitry layer and was prepared directly 
under said 1st independent pattern, and a list of said high temperature conduction substrate layer pinched 
by these [ 1st ] and the 2nd independent pattern. 

[0020] Moreover, the microwave circuit board concerning invention of claim 4 makes alumimium 

nitride said high temperature conduction substrate layer. 

[0021] 

[Embodiment of the Invention] It explains below gestalt 1 . of operation, referring to drawing 1 and 
drawing 2 about the gestalt of 1 operation of this invention. Drawing 1 is drawing showing the flat 
surface of the mounting condition of the microwave circuit board concerning the gestalt 1 of 
implementation of this invention. Draw ing 2 (a) and (b) are the sectional views and cross-section 
perspective views of an A- A' line of drawing 1 . In addition, the same sign shows the same or a 
considerable part among each drawing. 

[0022] In drawing 1 , the semiconductor device of high power high frequency with which RF pattern 
was mounted for the high temperature conduction substrate with which 1 A consists of alumimium 
nitride (A1N) etc., and 2, and the pattern for device power sources and 4 were mounted for 3, the cavity 
by which 5 A gave metallizing to the front face of owner Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. for the depth equivalent to the thickness of a semiconductor device 4, and 9 are the 
wires or ribbons which connect a semiconductor device 4 and the surface patterns 2 and 3. 
[0023] In drawing 2 , the ground plane where whole surface metallizing of 20 was carried out, and 21 
are through holes which connect the metallizing side of the metallizing side of cavity 5 A, and a ground 
plane 20. This through hole 21 is in the condition of having carried out metallizing of the medial surface 
and having connected both sides electrically, and that spacing is small enough compared with the 
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minimum wavelength of a clock frequency band. 

[0024] As shown in drawing 2 , metallizing is given to a substrate front face all over a pattern (a 
microstrip 2 and power-source track 3) and a rear face, and high temperature conduction substrate 1 A 
prepares cavity 5A which carried out metallizing of the front face, makes the same the height of the 
surface of the semiconductor device 4 of high power high frequency and substrate surface pattern which 
are mounted in this cavity 5 A, and forms the through hole 21 which connects metallizing of cavity 5 A, 
and metallizing of a ground plane 20. 

[0025] Drawing 2 (b) joins the semiconductor device 4 of high power high frequency to cavity 5 A with 
soldering etc., it is in the mounting condition that the RF I/O section and a control power supply section, 
and the surface patterns 2 and 3 were connected by wire bonding or ribbon bonding, and the ground 
plane and the substrate ground plane 20 of a semiconductor device 4 of high power high frequency are 
connected by the through hole 21 . 

[0026] Since it is joined to high temperature conduction substrate 1A, the semiconductor device 4 of 
high power high frequency functions as a heat sink member for heat dissipation of the semiconductor 
device 4 whose substrate itself is high power high frequency. Therefore, since the heat sink member for 
heat dissipation is not separately needed like the conventional example, a light weight and a 
miniaturization are possible. Furthermore, since a gap with a semiconductor device 4 is own thickness 
extent of a device, degradation of a RF property can be prevented. Since it is sufficiently small 
compared with the minimum wavelength of a clock frequency band, spacing of a through hole 21 can 
prevent frequency cutoff mode resonance. 

[0027] namely, ~ in order to use for the gestalt 1 of this operation high temperature conduction substrate 
1A which consists of alumimium nitride etc., itself becomes a heat sink member for heat dissipation, and 
it is unnecessary in the heat sink member for heat dissipation required for the high power semiconductor 
device 4, and the heat sink member for heat dissipation required for a substrate ~ carrying out ~ the 
mounting circuit board — lightweight-izing — and it is miniaturized. Moreover, since the gap between a 
semiconductor device and a substrate is lessened, degradation of a RF property is prevented, since it 
does not have a through hole for device arrangement, and spacing of a through hole 21 is made 
sufficiently small compared with the minimum wavelength of a use frequency band, it is possible to 
prevent frequency cutoff mode resonance. 

[0028] gestalt 2. of operation — it explains, referring to draw in g 3 and drawing 4 about the gestalt 2 of 
implementation of this invention. Drawing 3 is drawing showing the flat surface of the mounting 
condition of the microwave circuit board concerning the gestalt 2 of implementation of this invention. 
Moreover, drawing 4 (a) and (b) are the sectional views and cross-section perspective views of a B-B' 
line of drawing 3 . 

[0029] In drawing 3 , RF pattern, the semiconductor device of high power high frequency with which 
12a was mounted for the high temperature conduction substrate with which 1 A consists of alumimium 
nitride (A1N) etc., and 2, and a device current supply pattern and 4 were mounted for 12b, the cavity by 
which 5A gave metallizing to the front face of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. for the depth equivalent to the thickness of a semiconductor device 4, and 9 are the wires or 
ribbons which connect a semiconductor device 4 and a surface pattern. 

[0030] Moreover, in this drawing, the pattern for lower layer electric supply and 15a are the through 
holes which are mentioned later and which connect circuitry layer 10b, device current supply pattern 
12b, or pattern 1 la the 2nd conductor, and 11a and 1 lb are in the condition which carried out 
metallizing of the medial surface and was connected electrically. 15b is the through hole which connects 
circuitry layer 10c, device current supply pattern 12a, or pattern 1 lb the 3rd conductor, and is in the 
condition which carried out metallizing of the medial surface and was connected electrically. 
[0031] the high temperature conduction substrate which the laminating of lA-the ID is carried out to a 
multilayer, and consists of alumimium nitride (A1N) etc. in drawing 4 , and the conductor with which 
10a- 10c were given between high temperature conduction substrates — as a circuitry layer and 20 are the 
ground planes by which whole surface metallizing was carried out and are shown in drawing 4 , cavity 
5A has penetrated the top layer of a high temperature conduction substrate, i.e., first pass 1 A. Moreover, 
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21 is the through hole which connects the metallizing side and ground plane 20 of cavity 5 A, it is in the 
condition which carried out metallizing of the medial surface and was connected electrically, and the 
spacing is small enough compared with the minimum wavelength of a clock frequency band. 
Furthermore, it is the periphery of cavity 5 A, and 14 is the through hole which connects RF grand 
pattern (conductor circuitry layer) 10a and a ground plane 20, and is in the condition which carried out 
metallizing of the medial surface and was connected electrically, and the spacing is small enough 
compared with the minimum wavelength of a clock frequency band. 

[0032] in addition, the gestalt 2 of this operation — two or more high temperature conduction substrates 
1A-1D and a conductor — it is the multilayered circuit board which carried out the laminating of the 
circuitry layers (pattern) 10a- 10c by turns, and the example of the multilayered circuit board which 
constituted the pattern in five layers here is shown. By carrying out the interior of the power-source 
pattern for device control, the degree of freedom of RF pattern manufacture of a surface layer improves, 
and device packaging density improves compared with monolayer structure. In comparison with the 
microwave circuit board shown in drawing 1 , as the power-source circuit pattern 12a and 12b in the 
first pass, i.e., device current supply patterns, shows drawing 4 , it is omitted, and the degree of freedom 
of RF pattern, a matching circuit, and control circuit production is also improving. 
[0033] itself becoming a heat sink member for heat dissipation, and being unnecessary in the heat sink 
member for heat dissipation required for the high power semiconductor device 4, and the base member 
for heat dissipation required for a substrate, in order to use the high temperature conduction substrates 
1A-1D which consist of alumimium nitride (A1N) etc. in the gestalt 2 of this operation — carrying out — 
the mounting circuit board of multilayer structure ~ lightweight-izing — and it is miniaturized. 
Moreover, since it does not have a through hole for device arrangement, the gap between a 
semiconductor device 4 and a substrate is lessened, degradation of a RF property is prevented, and since 
spacing of a through hole 2 1 is made sufficiently small compared with the minimum wavelength of a 
use frequency band, frequency cutoff mode resonance can be prevented. 

[0034] Furthermore, by carrying out the interior of the power-source pattern for device control to a 
lower layer according to multilayer structure, the power-source circuit pattern in the first pass can be 
omitted, and the degree of freedom of RF pattern, a matching circuit, and control circuit production 
improves, and an unnecessary wire which influences high frequency properties, such as straddling RF 
pattern, and ribbon bondings can be reduced. 

[0035] gestalt 3. of operation — it explains, referring to drawing 5 and drawing 6 about the gestalt 3 of 
implementation of this invention. Draw ing 5 is the perspective view showing the mounting condition of 
the microwave circuit board concerning the gestalt 3 of implementation of this invention. Moreover, 
drawing 6 is the sectional view of the C-C line of drawing 5 . 

[0036] Drawing 5 and drawin g 6 are the multilayered circuit boards which carried out the laminating of 
two or more high temperature conduction substrates and the pattern by turns, and show the example of 
the multilayered circuit board which constituted the pattern in six layers here. 
[0037] In drawing 5 and drawing 6 , 1 A- IE are high temperature conduction substrates which a 
laminating is carried out to a multilayer and consist of alumimium nitride (A1N) etc., and substrate 1 A is 
substrate thickness almost equivalent to the thickness of the semiconductor device mentioned later. 
Moreover, 10a- lOd are the patterns (conductor circuitry layer) given among high temperature 
conduction substrate 1A - IE, and pattern 10a is RF grand pattern. 

[0038] Moreover, in this drawing, the pattern for lower layer pattern electric supply and 12a-12f of 1 la- 
11c are the current supply patterns from a lower layer pattern to a semiconductor device. The ** cavity 
for semiconductor device installation by which 2 was given to RF pattern (microstrip) and 5A-5C were 
given to substrate 1A, and 4A-4C are the semiconductor devices of high power high frequency joined to 
pattern 10a under cavity 5 A - 5C with solder etc. 

[0039] Furthermore, in this drawing, it is in the condition which the ground plane where whole surface 
metallizing of 20 was carried out, and 14 are the through holes which connect RF grand pattern 10a and 
a ground plane 20, carried out metallizing of the medial surface, and was connected electrically, and the 
spacing is small enough compared with the minimum wavelength of a clock frequency band. Moreover, 
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15a- 15c are the through holes which connect the interior patterns lOb-lOd, the surface patterns 1 la-1 lc, 
or Patterns 12a-12f, and are in the condition which carried out metallizing of the medial surface and was 
connected electrically. 9 is semiconductor devices 4A-4C, the surface patterns 2, 1 la-1 lc, the wire that 
connects 12a-12f, or a ribbon. 

[0040] As shown in drawing 6 , cavity 5A etc. can prevent degradation of a RF property further by 
having penetrated the top layer of a high temperature conduction substrate, i.e., first pass 1 A, and 
making first pass 1 A of a substrate into height almost equivalent to semiconductor devices 4A-4C, and 
making the same RF grand side 10a and a semiconductor device grand side. 

[0041] itself becoming a heat sink member for heat dissipation, and being unnecessary in the heat sink 
member for heat dissipation required for the high power semiconductor devices 4A-4C, and the heat 
sink member for heat dissipation required for a substrate, in order to use the high temperature 
conduction substrates 1A-1E which consist of alumimium nitride (A1N) etc. in the gestalt 3 of this 
operation — carrying out — the mounting circuit board of multilayer structure — lightweight-izing — and 
it is miniaturized. Moreover, since it does not have a through hole for device arrangement, but the gap 
between a semiconductor device and a substrate is lessened since the thickness of a semiconductor 
device and the first pass of multilayer structure is equivalent, and a device ground plane and RF circuit 
ground plane are made the same, degradation of the RF property of a multilayered circuit board can be 
prevented. Furthermore, since spacing of a through hole 14 is made sufficiently small compared with the 
minimum wavelength of a use frequency band, frequency cutoff mode resonance can be prevented. 
[0042] Furthermore, by carrying out the interior of the power-source pattern for device control to a 
lower layer according to multilayer structure, the power-source circuit pattern in the first pass can be 
omitted, and RF pattern, a matching circuit, and the degree of freedom of control circuit production 
improve, and an unnecessary wire which influences high frequency properties, such as straddling RF 
pattern, and ribbon bondings can be reduced. 

[0043] gestalt 4. of operation — it explains, referring to drawing 7 and drawing 8 about the gestalt 4 of 
implementation of this invention. Drawing..? is the perspective view showing the mounting condition of 
the microwave circuit board concerning the gestalt 4 of implementation of this invention. Moreover, 
drawing .8 is the sectional view of the D-D' line of drawing. 7 . The same sign is given to the part which 
is common in drawin g 5 and draw ing 6 in these drawings. 

[0044] Drawin g 7 and drawi ng 8 are the multilayered circuit boards which carried out the laminating of 
the high temperature conduction substrates 1 A- IE which consist of two or more alumimium nitride 
(A1N) etc., and the patterns 10a- lOd by turns, and show the example of the multilayered circuit board 
which constituted the pattern in six layers here. 

[0045] In drawing 7 and drawing 8 , 22 is a pattern which forms the KOPURENA track in a microstrip. 
Moreover, it is the through hole which connects RF grand pattern 10a and the above-mentioned pattern 
22, and metallizing of the medial surface is carried out, it connects electrically, and 23 is a condition. 20 
is the ground plane by which whole surface metallizing was carried out. Especially this is not needed 
according to the installation situation or conditions of this microwave circuit. 

[0046] By taking the ground plane of RF through the KOPURENA pattern 22, the penetrated through 
hole which connects RF grand pattern 10a and a ground plane 20 is not needed, and the pattern given to 
the following layers does not receive the limit by that through hole, but the gestalt 4 of this operation 
makes pattern configuration and creation easy. 

[0047] namely, — itself becoming a heat sink member for heat dissipation, and being unnecessary in the 
heat sink member for heat dissipation required for a high power semiconductor device, and the heat sink 
member for heat dissipation required for a substrate, in order to use the high temperature conduction 
substrates 1A-1E which consist of alumimium nitride (A1N) etc. in the gestalt 4 of this operation — 
carrying out — the mounting circuit board of multilayer structure — lightweight-izing — and it is 
miniaturized. Moreover, since it does not have a through hole for device arrangement, but the gap 
between a semiconductor device and a substrate is lessened since the thickness of a semiconductor 
device and the first pass of multilayer structure is equivalent, and a device ground plane and RF circuit 
ground plane are made the same, degradation of the RF property of a multilayered circuit board can be 
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prevented. Moreover, by carrying out the interior of the power-source pattern for device control to a 
lower layer according to multilayer structure, the power-source circuit pattern in the first pass can be 
omitted, and RF pattern, a matching circuit, and the degree of freedom of control circuit production 
improve, and an unnecessary wire which influences high frequency properties, such as straddling RF 
pattern, and ribbon bondings can be reduced. Furthermore, since the through hole of penetration for RF 
ground plane is not needed, the degree of freedom of the power-source pattern circuit manufacture 
performed to a lower layer improves. 

[0048] gestalt 5. of operation — it explains, referring to drawing 9 about the gestalt 5 of implementation 
of this invention. Drawing 9 is the fragmentary sectional view showing the mounting condition of the 
microwave circuit board concerning the gestalt 5 of implementation of this invention. The same sign is 
given to the part which is common in drawing 5 and drawing 6 in this drawing. 

[0049] Drawing 9 (a) is the block diagram of the source drive circuit of a multilayered circuit board and 
FET which carried out the laminating of the high temperature conduction substrates 1A-1E which 
consist of two or more alumimium nitride (A1N) etc., and the patterns 10a- lOd by turns, and shows the 
example of the multilayered circuit board which constituted the pattern in six layers. 
[0050] In drawing 9 , 24 is a pattern of the cavity section with which semiconductor devices, such as 
FET, are arranged, and has been independent of the pattern of the same layer. Moreover, a pattern 25 is 
directly under pattern 24, and the pattern of the same layer as well as a pattern 24 has been independent. 
26 is the through hole which connects a pattern 25 and a ground plane 20, it is in the condition which 
carried out metallizing of the medial surface and was connected electrically, and the spacing is small 
enough compared with the minimum wavelength of a clock frequency band. Furthermore, 28 is the 
through hole which connects a pattern 24 and a pattern 27, and is in the condition which carried out 
metallizing of the medial surface and was connected electrically. 

[0051] In a multilayered circuit board [ in / in the gestalt 5 of this operation / the gestalt 3 of the above- 
mentioned implementation ] By giving independently the pattern 24 and the pattern [ directly under ] 25 
of it of the cavity section of a semiconductor device, and inserting high temperature conduction substrate 
IB into these patterns The parallel plate capacitor 29 is constituted from a part surrounded by the dotted 
line using the dielectric constant of high temperature conduction substrate IB, and the circuitry for 
performing the source drive of FET like drawing. 9 (b) becomes possible. 

[0052] namely, — itself becoming a heat sink member for heat dissipation, and being unnecessary in the 
heat sink member for heat dissipation required for a high power semiconductor device, and the heat sink 
member for heat dissipation required for a substrate, in order to use the high temperature conduction 
substrates 1A-1E which consist of alumimium nitride (A1N) etc. in the gestalt 5 of this operation — 
carrying out — the mounting circuit board — lightweight-izing — and it is miniaturized. Moreover, since 
it does not have a through hole for device arrangement, the gap between a semiconductor device and a 
substrate is lessened, degradation of a RF property is prevented, and since spacing of a through hole 14 
is made sufficiently small compared with the minimum wavelength of a use frequency band, frequency 
cutoff mode resonance can be prevented. 

[0053] Furthermore, ground-plane (source) patterns, such as FET, are given independently, the dielectric 
constant of high temperature conduction substrate IB is used, and the parallel plate capacitor 29 can be 
formed. It can constitute a source drive circuit. 

[0054] gestalt 6. of operation — it explains, referring to dr awing 10 about the gestalt 6 of implementation 
of this invention. Drawing 10 is the fragmentary sectional view showing the mounting condition of the 
microwave circuit board concerning the gestalt 10 of implementation of this invention. The same sign is 
given to the part which is common in the gestalt 4 of the above-mentioned implementation, and the 
gestalt 5 of operation in this drawing. 

[0055] Drawing 10 (a) is the block diagram of the source drive circuit of a multilayered circuit board 
and FET which carried out the laminating of the high temperature conduction substrates 1 A- IE which 
consist of two or more alumimium nitride (A1N) etc., and the patterns 10a- lOd by turns, and shows the 
example of the multilayered circuit board which constituted the pattern in six layers. 
[0056] In drawing 10 , 24 is a pattern of the cavity section with which semiconductor devices, such as 
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FET, are arranged, and has been independent of the pattern of the same layer. Moreover, a pattern 25 is 
directly under pattern 24, and the pattern of the same layer as well as a pattern 24 has been independent. 
20 is the ground plane by which whole surface metallizing was carried out. 26 is the through hole which 
connects a pattern 25 and a ground plane 20, it is in the condition which carried out metallizing of the 
medial surface and was connected electrically, and the spacing is small enough compared with the 
minimum wavelength of a clock frequency band. 

[0057] In a multilayered circuit board [ in / in the gestalt 6 of this operation / the gestalt 4 of the above- 
mentioned implementation ] By giving independently the pattern 24 and the pattern [ directly under ] 25 
of it of the cavity section of a semiconductor device, and inserting high temperature conduction substrate 
IB into these patterns The parallel plate capacitor 29 is constituted from a part surrounded by the dotted 
line using the dielectric constant of high temperature conduction substrate IB, and the circuitry for 
performing the source drive of FET like drawing 1 0 (b) becomes possible. 
[0058] 

[Effect of the Invention] as mentioned above, the conductor of invention ****** and the multilayer high 
temperature conduction substrate layer concerning claim 1 , and a multilayer — a circuitry layer with the 
multilayered circuit board constituted by carrying out a laminating by turns RF pattern prepared in the 
front-face side of this multilayered circuit board, and said conductor — with the grand pattern of said RF 
pattern by the maximum upper layer of a circuitry layer The semiconductor device connected to said RF 
pattern, and the cavity by which metallizing is given to the front face of owner Perilla frutescens (L.) 
Britton var. crispa (Thunb.) Decne., and said semiconductor device is installed in it in the depth 
equivalent to the thickness of this semiconductor device, the pattern prepared in the front-face side of 
said multilayered circuit board, and said conductor — it consisting of a through hole which connects a 
circuitry layer and these electrically, and with the pattern for power sources of said semiconductor 
device by which interior is carried out into said multilayered circuit board The 1 st through hole which is 
prepared between said cavities and ground planes established in the rear-face side of said multilayered 
circuit board, and connects electrically the metallizing side and said ground plane of said cavity, 
respectively, [ two or more ] More than one are prepared between the top layer of a circuitry layer, and 
the ground plane of said multilayered circuit board in said cavity periphery, said conductor in said cavity 
periphery ~ said conductor — since the 2nd through hole which connects electrically the top layer and 
said ground plane of a circuitry layer, respectively was prepared, and it does not have a through hole for 
device arrangement, the gap between a device and a substrate can be lessened and degradation of a RF 
property can be prevented. Moreover, surface packaging density and the degree of freedom of pattern 
manufacture of RF matching circuit improve according to multilayer structure, and the effectiveness that 
an unnecessary wire which influences high frequency properties, such as straddling RF pattern, and 
ribbon bondings are reducible is done so. 

[0059] Moreover, since the top layer of invention ****** concerning claim 2 and said high temperature 
conduction substrate layer was made into height equivalent to said semiconductor device and the grand 
side of said semiconductor device was made the same as that of the grand pattern side of said RF 
pattern, the gap between a semiconductor device and a substrate is lessened further, and the 
effectiveness that degradation of the RF property of a multilayered circuit board can be prevented is 
done so. 

[0060] moreover, the conductor of invention ****** and the multilayer high temperature conduction 
substrate layer concerning claim 3, and a multilayer — a circuitry layer with the multilayered circuit 
board constituted by carrying out a laminating by turns RF pattern prepared in the front-face side of this 
multilayered circuit board, and said conductor — with the grand pattern of said RF pattern by the 
maximum upper layer of a circuitry layer Have the depth equivalent to the thickness of the 
semiconductor device connected to said RF pattern, and this semiconductor device, and said 
semiconductor device is installed. The cavity which makes the grand side of said semiconductor device 
the same as that of the grand pattern side of said RF pattern, the pattern prepared in the front-face side of 
said multilayered circuit board, and said conductor — it consisting of a through hole which connects a 
circuitry layer and these electrically, and with the pattern for power sources of said semiconductor 
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device by which interior is carried out into said multilayered circuit board said conductor — the 1st 
independent pattern which is the top layer of a circuitry layer and constitutes the grand side of said 
semiconductor device — the lower layer direct conductor of said top layer — the 2nd independent pattern 
which is a circuitry layer and was prepared directly under said 1st independent pattern — Since the 
parallel plate capacitor formed in the list of said high temperature conduction substrate layer pinched by 
these [ 1st ] and the 2nd independent pattern was formed Surface packaging density and the degree of 
freedom of pattern manufacture of RF matching circuit can improve according to multilayer structure, 
and effect can be prevented in RF properties, such as straddling RF pattern. Moreover, ground-plane 
(source) patterns, such as FET, are given independently, an parallel plate capacitor can be formed using 
the dielectric constant of a high temperature conduction substrate, and the effectiveness that it can 
constitute a source drive circuit is done so. 

[0061] Moreover, since invention ****** concerning claim 4 and said high temperature conduction 
substrate layer were made into alumimium nitride, the heat sink member for heat dissipation is made 
unnecessary, and lightweight-izing and the effectiveness that it can miniaturize are done so for the 
mounting circuit board. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the front face of the gestalt 1 of implementation of this invention. 

(Drawing 2] It is drawing showing the cross section of the A- A' line of drawing 1 . 

[Drawing 3] It is drawing showing the transverse plane of the gestalt 2 of implementation of this 

invention. 

[Drawing 4] It is drawing showing the cross section of the B-B' line of drawing 3 . 

[ Drawing 5] It is the perspective view showing the gestalt 3 of implementation of this invention. 

[Drawing 6] It is drawing showing the cross section of the C-C line of dra win g 5 . 

[Drawing.7] It is the perspective view showing the gestalt 4 of implementation of this invention. 

[Drawing 8] It is drawing showing the cross section of the D-D' line of drawing 7 . 

[Drawing 9] It is drawing showing the partial cross section of the gestalt 5 of implementation of this 

invention. 

[Drawing 10] It is drawing showing the partial cross section of the gestalt 6 of implementation of this 
invention. 

[Drawing 11] It is the perspective view showing the conventional microwave circuit board. 
IDrawing.l2] It is the perspective view showing other conventional microwave circuit boards 
(multilayered circuit board). 

[Drawing 13] It is the easy explanatory view of the source drive method of FET. 
[Description of Notations] 

1 A A high temperature conduction substrate, 2 RF pattern (microstrip line), 3 The pattern for device 
power sources, 4 Semiconductor device of quantity power high frequency, 5A A cavity, 9 A wire or a 
ribbon, 20 A ground plane, 21 Through hole. 



[Translation done.] 
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mmw-m%m<nmmmx°fo ^ xm^m^^A * 

cox? y Kffi£»f £H i crmsu^-y, fflBftJ: 
-y aMTtetm MzW. 2 £>ifc£; ^ -> , Mtffc £ 

[0020] it, IMil4 0^BJt«Sv^ ^n^Hl 

tzh<DX'foh, 
[0 0 2 1 ] 

»7)J«y^T0 1 RX/M2 L%^fM-f 
S. HI Ji, ■icoWMcom&coj&M.l izffi&'vA 
HlffiS^WKSWffi^^-r^TS)!.. 02 (a) 

at>* (b) a. hicda-a' n^Bffflas.t«i : ffi 

[0 0 2 2] 121 fctSWC. 1 AaM^T/t/S-VA 
(A 1 N) ^tfriSSfteilSfK, 2liRFA*- 

y, 3ar^xti®ffl^->\ 4iiHSS)hisiS5« 
Ji#fc |hI3S£>8&3 z^i^commiz* fyAXZM Itz 

df-f b*f 4, 9limfVWX4tflA?-y2, 
3 fc £ SNfcM. W ■V- fc L < (i U tf'yt* 5 . 
[0 0 2 3] 02fc*5Wt, 2 0a£ffl;^7-fX§ii 

fcSctfiffi, 2iist br < 5 acoj 9 => a xmtmm 

C0X)l-*-H2 1«. ftflK^^XYS&fc'L 
TMffi S:«^Wt^ LT V ^ 5 fcigTfc *) . ^PalPSa 

[00 24] 02 IZTfrt <b o fc, «S*S« 1 Afct 

m) kmm^m^^y^ xtm^ti. mm**?? 
ust-f s «m^i ftjf ^ x 4 <oai t a$c 

ftffi^-yfcO^^ll-fcU ^tbr^ 5A<7)^ 
? 7 X' fc ffitfiffl 20^?yAXb% WStth X)V~ 

2 i mmz fc erzfo i . 

[0 0 2 5] 02 (b) (i, =Sf*h*-r4 5At«m^ft 
M^O^W#crV^ x 4 ft^T'S^ L. •€■<?) R 
FAm*gPSWliJ«€i!SgPfc»^-y 2 , 3 fc^'V 

-f t-*>f a vxh L < a u *>#>t 4 y^t i o 

>f X4 OgiffiHfc SMStfiB 2 0 fc 2 1 

[0026] wiiftBi&f&mfaT'U ^4 a. ^ 



^ x i#<7»nsT"fc s . 
bit?* &. 

[0027] c\commmm 1 a. a-ftr^ 

s-^A^^^s^fEwa^i A»^tfc, ^ 

"ft U x 4 tz&mc%mi b - h y y 7 mtRVSfalz 

x'fot, 

[0023] mmmm.2 . ^mmmmmm^z 
^x m 3 m/m4 nmL%ti s t>ffltt& . 0 3 a, 

m\mco¥mz^tmx%& » ±tz, 04 (a) at/ 

(b)(i.03c7)B-B' H^)KffH0aVWHiH10T- 
fell. 

[00 29] H3ttSV^, 1 AaS-fkT/I/S-^A 

(a 1 n) mfr^ffitfLZtimmmmmM, 2(±rfa 

^-y. 12 a, 1 2 b(±r^^^1Kiffi#&^^-y, 
4 (±H^$ fi^^mil^.Jf^0^2»#cr^W X , 5 Aa 
4^*#;tV ^-f x 4 «J¥^ t |s]^c7)^§ Z^L^commiz 
Sf yA XZJfa Ifz* *r b'f -f . 9 a^WftrV^ X 4 
> »^ - > b ItmtthVA ^r- L L < a U #>T" 

[00 30 ] i/i. ISMfctSwr, 11a. llbaT 
Jf*&«c0fcftcDA^-y, 15a(iiijtfl.H2ift@ 
S&M 1 0 b fc r^W 1 2 bXiiA^ 

-y 1 1 a fc Sro^r<'x;l/-^-;l/t\ rtfflH^^ 

basi3*i#«Jii o c bf>uxwM\m^-y 

1 2 aX(iA7-y 1 1 b fc %~0?£<X)V—ft-)VX\ 

wm*x jyAxthtzb: ixnnmzwmtitzifi 
Mx-foh, 

[003 1 ] 04K*JVVC. lA~lD(i^JftSfJi§ 

tLS-ftr^s-^i, ( a i n) ^^SfiSc§tii>SME 
^as. i o a-i o ca^iifs*aratjfi§^2» 

. 2 0 a^H^ ^ 9 >f X§ ^StfifflTfc o . 

04 ntj&ti. o iz. ^ br ^ 5 AasMswaKois 
nstb'f^ 5A<7)*?yAxmbmm2 
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m%m ) i o a t mtm 2ot^r>ts <x>v- 

x\ mm* x ??a x-ti & t" izmmtizmmzti 

mmui a~~ id m&mti&m i^?~y) ioa- 

10ct £3S5t«l Lst^HIfSffiRTJ) 0 . £ £ T 
t^^-y^ 5M«tJ£Uc^f0££S«^J£^LT 
US. rV ^ XlMffl^tig; ^ -y £ rtlTf S £ i: £ 

flBttJt^T^M xHg®£#l»Ltt- S „ H 1 fc^-f -? 

a tvmmmmttmifzi^.. m-miz&f&nm 

a , 1 2 b t>mA iZtf? «fc 5 WSWilTfe 9 , £ R 
LTU& 0 

[0 0 3 3] ;«0Hlt<0?B!B2tfeV^li, ift7*5 

(a i n) ^A,«§^ii>^e»asi A~ 

i:U ^Jlffiit^M^SK^flMlL WM€§ 

fis. ifc, r^xiEB^^oH$^&*L&-u£ 

[ 0 0 3 4 ] $ ^ffijft J: 0 rVS'^ Xfflfflffl€ 

[0035] nmmm 3 . ^ ^mcommmm 3 1 

-OUT 121 5 6 Sr#EB L %tft>WM-f& . H 5 li, 

§l#»^i«IHT'fcl> 0 tfz. H6(i. H50C- 
C ll«RHHT"fel> 0 

[0036] H5&v'H6(i, »^itfs«a«a. 

^SOtMU^JfMSST'fe 9 . 

W^-y^ 6M£1iJ£U^MIIIi8S^ffl£^L 

TU& 0 

[0 0 3 7] H5M^I2l6t£UT, lA-lEli#I 

WMStiSftr^s-^ (a 1 n) ^^Sfi£§ti 
s «»fE2»sKTi) o t, ssi Amm-t&^mfa? 

;<A XftWfrbliUfflgeygffiMXfoh . ttz. 10a 

-1 0 dimm&mmuiA-iErmzm^tifzrif- 



y (SEfls@g&Jf ) T'&oT, A7-yi 0a(iRF?7 
ybv-??-yT'£>l>, 

[0 0 38] ISMfcfcUT, 1 1 a— 1 IciiT 

m^?~>ffiWC0fzlsbC0^?-y, 12a-12fiiT 

mw—yfrh -r ; * a x ^wvMffl&j * ?~yx- 

2tiRFA7-y(7^nXb'j77) 1 5A 

-5 cumm 1 Aizmzixtz^mm'^A x&mmv* 

th'f-f, 4A-4CIS-ttT^5A-5CTf)A7 
-y 1 0 a^Ba^Ttg^§^Sm^SJH^O^»#: 
7^4 -XT* 4. 

[00 39 ] §£>fc. M^feUT. 2 0fi^?5 
-fX$tL7ttftffiH. 1 4liRF/7yW-yi 0a 
c ^ffiffi 2 0 <"X;P-^-^T\ P^ltlffi^^ ^ 7 

a x-fm t" Lxmm^ztm^iirzvmx'i) 0 , 

fc, 15a-15c(iF*5iA7-yi0b-10dtg 

Ji^N^-yi u-iic, itliA7-yi 2 a— 
1 2 f t &^^r<"x;I/-^-;l/T\ rtMH^^^^^X 

t&%t°ixw,muzmmztifz'-vmx-3b&, 9&*m 

ftfA'^4A-4Ci:®^-y2, lla-11 
#>T35S 0 

[0 04 0] H6t^-fJ;ot, ^t'f^ 5A^(ift 
[004 1 ] ^c0HJfi^H3tfcUTi±, S-ft7^5 

(a 1 n) ^^ffi^§iismE®asi A- 

£ 9 Km^¥$ttT; ^X4A-4C t^g^K^ffl 

h - h y y ? gew&VSK t^M^K^ffl t - b y y ^ 
V'hmkZti&c £fz, t;<A XEMcotztsbcoMMfti 

*5l«5r< L, 4^rVs'>fx»ffiffitRF@^®±fiffifcSr 
[ 0 0 4 2 ] S ^ilSiit; ± Or x§Mffl€ 

i^N°^-ySr^T#, RFVN°^-y. fi^-m^, & 
i 6«*^± t . £tzRFJ^-y£ 

t tz Kmum^mzmmth ± a ^^8*7 >f 
atfu #'y#>r yxmmx-^ t, . 

[0043] Slfe«^«J4 . c\cr>?t<amMffimM4 \,Z 
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m^m,^^tmmxhh , ttz, msiz, m7<w- 
d' m^wmmxhi. ztif>(omz^x^5&x/s 

[0 044] H7&t/'EI8(±. M^SltT^S-^A 

(ai n) mij^m^tiimmm&iA^iE 
n?-y\ o a-i odt^mzmmLtz^mm 

[0 04 5] 07Ma8fcfcUT, 2 2li7-f^nx 
ttz. 2 3iiRF/7yFA7-yi0afc±IS 

? 7 4 X§ futfS WMX-fo ZtHil^A 9 

w 

[0046] L\ 0MWM% 4 (i . R F ^ffifflffl * 3 X 
Ui—^9-y2 2%iYLXt&c\tl / z£ 0, 

-tf-^£i#gfc-t«\ £rF^Jftdfe£ti&.A°?-y# 
[0047] -ftzfoh. z\comMmM4iza^^Xli. 

scr^s-^ (a i n) ^&aft£s*i4SSR«K* 

^ y 9 m t & o wft^mnfrr^ w x t^B*ife»ja 
t-t^y^awmtf. mm^m^mmmt-byy 

tii. ttz. r^u xnm^fz^nmfK 

cDWMMW^-yZ^X^, RFA7-y. 8^0 

[0048] sifiss^s 5 . ^ ^mcommmm 5 iz 

(vnmmm 5 kass -?a 9 um$$msmmmk 
^twMmmxhh . >r oa^fc v vc a 5 m>*0 6 1 

[ 0 0 4 9 ] 09 ( a ) (i. ItS^SlkT/L-S-^.A 
(A 1 N) ^^^StlSS^feWSSl A- IE 



fc, v^-y 1 0 a— 1 0 dk%x.mzWMLtz^m\B} 
nSMb FETOV-X F^-f 7"0ft^ffifi£0T"fe 0 , 

[00 50] 09ti3^T, 24HFETf^iftf 
A'-f x 5&*ffig § til) ^ -v b 't 4 Swt ? - y -5 T , 

5aA7-y2 4lTC$)-)t, A°^-y 2 4 fc^lSt 

m-mwf-yumfLlx^h. 2 6it^9~y2 

5 fcSSSHi 2 0 £o£ <"X/R-*-/PT\ ftilffi^ 9 

x~tn:fLxmm^zm j mtLfz^mTh o . ^ 

2 8liA^-y24tA7-y2 7 t *o*<* 
X7F-^-;FT\ ftllffi £■ ^ ^ 7 A X-f h * fc" L T «^ 

[0051] itonjfi^Esa, _hiansfi^si3 1 

f ^g|5W^-y24 tfc?)iTf)A7-y2 5*?Bli 

ixm^ti. ztL^^-yitznmmmuiBtimt 
ti&ztizk-jx. nmmmu 1 b topm^^f l 

T*»t-'H*iil.^WW^3>'T>'-9-2 9 m$t 
L, 09 ( b ) ^FETW-X^^f XSrffo^ 
ft<OI!IHfl!jS*ninBt!5r4. 
[0052] -tSrfcfc, <l«o^fflc?)jgJB5t;tiV^T(±, 

afl:r^s-^A (ain) ^*»feaifi£§^ssa!^i 

h-Ryy^gpMS^, *»^g=5r^fflb-hyy 

[00 53] Siot, FETf£Of|tffl(V^)^ 

- y LTifi L^^ewa^ 1 B topm^^f Offl L 
TOfl3yfyt2 9MffiK t mti-oTV 

- x f 7 a xmmmm-i z. t tfxz & „ 
[0054] mmmme . ^mwmm.mmMz 

^V^THl O^^flgt^^BB-tS. HI 0(4, ^ 

mmmmmm 1 o ?niM#»^gg 

[00 5 5 ] HI 0 (a) (4, M&OS-fkT/L-S-^A 
(AIN) ^^«§tll>S^feWSSl A-l E 
k. 0 a— 1 OdfcSSSl^t^tfc^JlIlI 

Smut F ETOV— .X F^-f XHff^^HT"^ 0 , 

^?~y£6mizmf&itz^mmmw>(vM$:^ix^ 
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[0 0 5 6] Hi OfciSWC, 2 4(iFET^i7)^2i#: 

f v s"4 x miW. § fi& =Sf * t'r 4 So; ^-yt*^ 
T, ISMfo^-yfctiSLfcl/O^S. ifc, 

as^Hfw^-yfcfcEBiil/o^. 2 oji^H^ 
9xA x^titzmmxhi . 2 6(ii^-y2 5 

iffiffi 2 0 £0% <"X/L— ftflJK * ^7^X 

[0 0 57] ;0»M*6tt, _hfaHJfe«0J^4t 
f 4l$OA?-y 2 4 fc^OItTO^— y2 5j&*3&£ 

L-atstu ^ti^^-y^nmmmmui Bt>m± 

til .1 1 £ J: -5 T , Sl^SSC 1 B «9gm$£fijffl L 
T^ilT"HitiS^T"W¥«3yT>-9-2 9 £*M 
L, HI 0 (b ) co^d^FETcov-xVy-iy^n 

[0 0 58] 

ko^mm^^rf A^-yt , mtm\mR 

McoM ±M fc i £ filB R F y - y o 5 V K ^ - V 
iy MIERF^^-ytgM§tLl)4^*T^Mxi:, 

**t*r-f fc, MfB#M0S£*«Of§mi^f£tt 

0 frfB^JI@l&S$^ftl5§£ 

^isfffB^WfrTv^x^m^^-yfc , friB^^ 

t'f -f fctfrfB^M0£S«oKH(IiJt!S(t^#i/iSWH 
t OP^fcSifMiSft £>*U frfB^r-v t'f ^ O* * 54 X 

ffit frfB®±fiffifc ^mmm^ws^t-sm 1 ox 
)V-*-)Vt , luiB^-vb'x >f jaia^t^ftsfriB** 
H^/ioftjifi^fcfrfB^-v tr ^ j^aa^ttsffia 

#«JIO;tt±fiJI fc fulBfffflfc i^ti^hMmttz 
@g# ^ - y S#o g # 1*1 _h L . R f ; \° * - y £ 

rv u #y r -f y ^'^ § i> t v v? mi&mt 

[ 0 0 5 9 ] ttz. ft*E2 tfltelKHifUf , KilBS 
^fe#*^Mo«±fiM^|filB4^#:T^M x fc IM^o 
ft§ t L, frlB^frf^WxtO^'^yFffiSrffliBRF 
A7-yf)?7 y F^^-yHfc |5l— t L/iOT\ § ^ 



[0060] ta.. imm3M%6WM£titt, %m?) 
mmmmim t ^m<?mw.m%m t ^mzmm lt 

izmit>tifzRF^?~yt . mimi^mm^m±m 

fci&frflBRF^-yco^y Yrtf—yb. fifBR 

x^m^tmm^fM^ ^ im^mm "am * 
awsfu friB^Wftf '^'4 y FffiSr wibr 
f y \° ^ — ycoy^yv^^—ymtM— 1 ^ b'-f 
^ fc. |fFlB^MIl]SS«oSHiitiait^ti/i^^- 

mlB^Jl@^M^t^]^Siil>W 

ia^#ftr^'4 xffymmm^?~yt. mumtkmm 
com ±.{zm Th -o t ffia^wftf v x o 7 =! y y m % 
mm-hmior>mL^9-y . mmmm^mym^ 
mikmmx'h^xmiM 1 o^^-yoitT^ 
it <b ix^m 2 com±; ^-y, mmzzti^mi m/m 
2 oshiy ^-y^mtiitzmmmmmmmmiz ± d 

ffM$ix^W¥^3yf y^i: *K(«:<7)t. ^MS 
jtfciO^lo^^ms.^; RFS^0g#w^-y 

»?t*tttiMitl»±-f S z\ I ttiFE rm<v 

mm (v-x) ^-yzm&ixmimmmsm 
commm*m% ix^ft^u? yf y^-imtrc^ . 

[ 0 0 6 1 ] a*;, Ii5f<ii4 tflssfgHHifLtr, frfBft 
»fe»s«jf^aftr.4 s^^Afc K^fflb 

[Hi] r emmvmmmm 1 o^h^ ^-na-cfc 

So 

[02 3 HI OA- A' HoRffi£^rfHT'*!»o 

[ h 3 ] ; rmm^mmmm 2 oieh^ ^Ht-fe 

[04] H30B-B' HOKffi^^HT'*l» 0 

t h 5 ] ,1 fffflmmumm 3 ^ ^mmmxh 

[H6] H50C-C HoKffi^^-fHT"l)l» 0 

[H7 ] .i^mnmmmA z^mmmxh 

[08] H70D-D' HOKffi^^-fHT'*l»o 

[ h 9 ] ; <mmmmk<nm, 5 o^rh^^h 

t h 1 0 ] z cowmmmmm e ^m^wm^-t 
mxhh. 

[ H 1 1 ] 4 ^ n^0£#SK^^t-MHHT- 
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mm ) *^r®$imx'fo & . ^jw^^frr; h * , 5 a ^tf^ 9 v 

[013] FET(T)V~XVy-(7lj^(0mW^WM -f-V-ifcliUtfy, 2 0 ffffiffi. 2 1 
0T"fcl> o 
[^OIM] 

[01] [02] 
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